The present work was undertaken in an attempt to throw more light on the metabolism of vitamin B in the newborn infant, and, in particular, by means of balance experiments, to seek evidence of the biosynthesis of B vitamins in the intestinal tract during the first week after birth. The investigations were confined to aneurin, riboflavin, and nicotinic acid and its metabolites.
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Very little work has been done on this subject in the past and balance studies have not been attempted. Neuweiler (1943) estimated the urinary excretion of aneurin by infants one to ten days old and observed that the values were low, but higher during the first four or five days than later. Coulson and Stewart (1946) studied the ability of infants to methylate nicotinamide and, in the course of this work, estimated the normal urinary output of N-methylnicotinamide on the first day after birth. They reported an average urinary output of 3 2 mg.
of N-methylnicotinamide per 24 hours. Hamil, Coryell, Roderuck, Kaucher, Moyer, Harris, and Williams (1947) examined the concentrations of aneurin, riboflavin, nicotinic acid, N-methylnicotinamide, pantothenic acid, and biotin in the urine of infants during the first week after birth. In the main their results are confirwd by the present findings in so far as the urinary concentrations of aneurin, riboflavin, and nicotinic acid and its metabolites are concerned, but they did not study the faecal concentration and output or attempt to relate the total output to the intake. Their values for the maximum concentration of aneurin in the urine were lower than those found by Neuweiler (1943) and in the present investigation; they also found somewhat lower concentrations of N-methylnicotinamide than are now reported. Their work came to our attention after our experiments had been completed.
MrI and Mekhods
Urine and faeces were collected from male children, born in the 77th British General Military Hospital, Wuppertal, and in the Landesfrauenklinik, Wuppertal. The mothers and the children themselves were, as far as could be ascertained, normal. The children were aU full-term, delivery was without special event, and the birth weights were all between 2,750 and 3,500 g. Urine passed during delivery or immediately after was collected whenever possible in a test-tube. Thereafter the urine was collected by means of a glass apparatus which enclosed the penis and scrotum and was held in place by loops of elastic fastened to an elastic belt round the child's waist. The distal end of the apparatus was narrow and had a rubber tube attached to it. This led normaly into a dark glass coUlecting-bottle containing acetic acid and toluene that stood outside the cot. When the child went to the breast, however, the tube was clipped off near its end, and urine passed during feeding time collected in the apparatus and tube and was drained off into the bottle when the child returned to its cot. The children were not bathed during the expemental periods, but were washed without being immersed.
Meconium Riboflavin was estimated by the method of Slater and Morell (1946) , using an artificial source of ultra-violet light instead of sunlight for the destruction of riboflavin in the pyridine-butanol extracts. The tubes containing the extracts were placed in a circular rack which could be made to rotate slowly, by means of an electric motor, around an ultra-violet lamp. In this way all extracts received the same amount of irradiation. Riboflavin was extracted from all samples of foods and faeces by autoclaving in 0-25 N H2SO4 solution for 35 minutes at 120c C. An internal standard was included in each determination in the manner described by Slater and MorelL The relationship between the gplvanonieter deflection and the amount of riboflavin present was linear.
Nicotinic acid was estimated in foods and faeces by the method of Dann and Handler (1941) . Nicotinic acid and its acid-hydrolysable derivatives in urine were estimated by the method of Perlzweig, Levy, and Sarett (1940) ; in this method concentrated hydrochloric acid is used for the hydrolysis. N-methylnicotinamide was estimated by the method of Huff and Perlzweig (1947) . Since this method was worked out only for urine, an attempt was made to confirm the results obtained for faeces by another method. The colorimetric method of Sarett (1943) for total derivatives of N-methylnicotinic acid was tried, but accurate results could not be obtained, since the colouring matter in the extracts was not entirely removed by the preliminary absorption treatment. A red colour was, however, produced after the addition of benzidine, thus indicating that N-methylnicotinamide was present, and confirming, to some extent, the results obtained by the method of Huff and Perlzweig.
Results
Urinary Concentrations and Output. Before the balance experiments were started a preliminary study was made of the levels of urinary excretion of the vitamins on each successive day during the first week after birth. Some of the results are given in Table 1 . Total N was also estimated in the urine of one infant. The length of the first period was in every case less Hamil et al. (1947) . As a confirmatory measure, the N-methylnicotinamide in the urine produced by an infant on the first day after birth was estimated by the method of Sarett (1943) The concentrations of aneurin, riboflavin, and N-methylnicotinamide in the urine tended to be much higher on the first three or four days after birth than subsequently, and the maximum concentrations occurred on the second or third day. These results confirm the findings of Neuweiler (1943) and of Hamil et al. The alterations in concentration followed a regular pattern and were probably due, to a large extent, to alterations in water balance. The total daily excretions were much more irregular and for this there may have been several reasons. The simplest would be that the collections were incomplete. The supervision of the infants was, however, so close that it is unlikely that enough urine was lost to affect the results appreciably. It was more probable that the amounts of urine which were collected had been formed over periods whose length could not be exactly determined, because the bladder was not always completely emptied when the infants passed urine spontaneously. The most likely reason is that there is an inherent irregularity in the metabolism of the newborn infant. The total output of N was also irregular, presumably for the same reasons: similar irregularities in the N excretion of infants have been observed by other workers (Reusing, 1895; Birk, 1912; Thomson, 1944; Barlow and McCance, 1948) , and the question has been discussed by Barlow Tables 2,  3 , and 4. Each period was a full 24 hours, the first starting at the time of birth. Both infants were fed by their mothers, but one of them (No. 5) received supplementary feeds of cow's milk and oat flour. These feeds were analysed, but the milk of the mother was so scanty that none could be obtained for analysis. The mother of infant No. 4 had plenty of milk, and results obtained by analysing a sample taken on the sixth day were used in calculating the B vitamin intakes of both children. This may have given values for the earlier days which were somewhat too high, because the concentration of B vitamins in -the milk is greater at the end of the first week of lactation than at its beginning (Roderuck, Williams, and Macy, 1946; Roderuck, Coryell, Williams, and Macy, 1946) .
In general, the data for the urinary excretions confirmed the results of the preliminary studies.
Aneurin. Meconium passed at birth by child No. 5 was analysed, but no aneurin was found; apparently none had entered the gut up to the time of birth, or it had been destroyed. Excretion by both children began on the day after birth (Table 2) and tended to rise towards the end of the week. Nevertheless, the balances were probably positive by the fourth or fifth day. The aneurin excreted Riboflavin. The urine passed by child No. 4 at birth, and the urine and meconium passed then by child No. 5 contained small amounts of riboflavin (Table 3) . On the first day both children excreted fairly large quantities of the vitamin, mostly in the meconium and faeces: in the next days the excretion tended to fall, and by the end of the week the two balances were positive. The results suggest the rapid exhaustion of a store in the gut derived from amniotic fluid, cells, or secretions, and although it * In the cakulation of the intake of nicotinic acid, no allowance was made for amounts which might have been derived from tryptophane. Evidence has reently been produced that the acid can be formed in this way by children aged 3 to 24 months (Snyderman, Ketron, Carretero, and Holt, (1949) and by adults (Holman and de Lange, 1950) . The ability of the newborn infant to effect the conversion obviously needs investigation.
is possible that by the end of the week some synthesis had begun, the more likely source of the riboflavin which was excreted was the food.
Nicotinic Acid and its Metabolites. The meconium passed at birth by child No. 5 contained considerable amounts of N-methylnicotinamide (Table 4) , and in the next days large quantities of this metabolite were excreted, most of it in the urine. The balances were almost certainly negative all the week, but became less so towards the end.* No conclusions can be drawn from the values for the excretion of nicotinic acid by the children. The high figures for the urinary excretion of N-methylnicotinamide may be partly explained by the finding (Dean and Holman, 1949 ) that newborn infants excrete on an average only about one-third as much N-methyl-2-pyridone-5-carboxylamide as N-methylnicotinamide, whereas adults excrete almost twice as much. It was ARCHIVES OF DISEASE IN CHILDHOOD suggested that the difference could be accounted for by a lower level of enzyme activity in the infant. The method used for the estimation of the N-methylnicotinamide is probably not specific for this substance; other substances such as coenzymes are almost certainly estimated and they also may be excreted in relatively large amounts by the child.
Little is known about the nicotinic acid metabolism of the human foetus and of the newborn infant. However, it has been established (Dean and Holman, 1948 ) that the concentrations of nicotinic acid in the blood of the mother and child at birth are approximately equal, and it seems unlikely from this and other evidence (Lwoff, Morel, and Digonnet, 1941) that the child at birth possesses any large store of the acid. In an attempt to throw further light on the question, amniotic fluid was analysed for N-methylnicotinamide, the method of Huff and Perlzweig (1947) being used. The results indicated the presence of amounts of the order of 0 6 to 1 *4 jig. /ml., but owing to the unusually high 'blank' fluorescence, the concentrations cannot be stated with certainty. These amounts may originate entirely as the result of urinary excretion into the amniotic fluid by the foetus, and this fluid, swallowed by the infant before birth, may provide some of the vitamin found in the meconium and the first faeces. Small amounts may be derived from intestinal secretions or desquamated cells, but it is extremely unlikely that micro-organisms capable of synthesizing the vitamin are present in the gut before birth. The fall in the output after birth suggests an exhaustion of the original supply, and very little synthesis by intestinal organisms in the first few days of life. The possibility that a part of the faecal N-methylnicotinamide was derived from unaltered food residues was eliminated by analysing a sample of human milk for N-methylnicotinamide by the method of Huff and Perlzweig (1947) . No detectable amount was present. Discussion
Although our results may have contributed towards the definition of the status of the newborn child in regard to some of the B vitamins, they do not provide clear evidence of synthesis in the gut. For that purpose methods are needed which will serve to differentiate between amounts of the vitamins acquired during intra-uterine life and others derived from bacterial action or from food residues. It seems unlikely, on the basis of the present evidence, that synthesis of any of the three vitamins studied occurs in appreciable quantities before the end of the first week.
Sumemary
The excretion and intake of aneurin, riboflavin, nicotinic acid and its derivatives have been studied in newborn infants. After preliminary studies of urinary excretion balance experiments were conducted on two infants.
The aneurin and riboflavin balances were probably negative for about four days, and then became positive.
The nicotinic acid balance remained negative until the end of the first week, largely because of the extremely high excretion of N-methylnicotinamide. This high excretion may be due to the fact that infants, unlike adults, appear to produce in their urine much less N-methyl-2-pyridone -5-carboxylamide than N-methylnicotinamide.
No clear evidence of bacterial synthesis of B vitamins was obtained.
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